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σZ+0j = a0 + αsa1 + α
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sa2 + · · ·
σZ+1j = αsb1 + α
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∆t = 396 ns
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σ ×BR [pb] d=DKS;ﬂG
#%$'&)(*,+
Z/γ∗ → µµ + 0lp (excl.) (60 < M < 130 GeV) -.-./.0'132'0 451./ _ - 4 _ 6
Z/γ∗ → µµ + 1lp (excl.) (60 < M < 130 GeV) /.2)457'0'- 2)4 _ 0 6	_98 1 8
Z/γ∗ → µµ + 2lp (excl.) (60 < M < 130 GeV) :.032 8 1.1 4 6&_ - 6	_ -./.7
Z/γ∗ → µµ + 3lp (excl.) (60 < M < 130 GeV) 4;7.7'-.732 - _ 2<- 6	_ -,4.4
Z/γ∗ → µµ + 4lp (excl.) (60 < M < 130 GeV) 8 :=2>4.4 6&_ :31': 6	_ 4 6<8
Z/γ∗ → µµ + 5lp (incl.) (60 < M < 130 GeV) 2'/'-32<: 6&_ 4 8 6	_ 6 0 6
?A@BCDFE
Z/γ∗ → µµ (60 < M < 130 GeV) : _ 1.G -':30 \
	,
   R_
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Z/γ∗ → ττ + 0lp (excl.) 7'/ 6 /.7 6 451./ _ - 6	_ -,4;:'-
Z/γ∗ → ττ + 1lp (excl.) - 6 2'2<-31 2)4 _ 0 6	_ -.7 6 2
Z/γ∗ → ττ + 2lp (excl.) /.0':':4 4 6	_ 1 6	_ 452'0'0
Z/γ∗ → ττ + 3lp (incl.) /.1.0)45/ 1 _ 1 6	_ 6 2'7'0
 
WFE	S=J
Z/γ∗ → µµ + 0lp (excl.) (15 < M < 60 GeV) 0 6<836<8 - 1.1.2 _ 4 6&_ : 8 7'7
Z/γ∗ → µµ + 1lp (excl.) (15 < M < 60 GeV) 2 8 :./.1)4 1.7 _ 0 6&_ 6 7':,4
Z/γ∗ → µµ + 2lp (excl.) (15 < M < 60 GeV) 45/,4 8.8 1 4 6	_ 4 : 6&_ 6.6 :.0
Z/γ∗ → µµ + 3lp (incl.) (15 < M < 60 GeV) /32'2'1.0 1 _ 4 6&_ 6 2'0'1
 
WFE	S=J
Z/γ∗ → µµ + 0lp (excl.) (130 < M < 250 GeV) 4 6 -./,4;- 6&_ / 6.6 6	_ 6'6 /)4
Z/γ∗ → µµ + 1lp (excl.) (130 < M < 250 GeV) /':37'1.0 6&_ 1':3/ 6	_ 6'6 1'7
Z/γ∗ → µµ + 2lp (excl.) (130 < M < 250 GeV) /.0 8 1.7 6&_ 6 / 8 6	_ 6'6 4 6
Z/γ∗ → µµ + 3lp (incl.) (130 < M < 250 GeV) 7./.1'0.7 6&_ 6 :31 6	_ 6'6.6 0
W	,
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σ ×BR [pb] d=DKS;ﬂG
 
WKE&S=YJ
W → lν + 0lp (excl.) (60 < M < 60 GeV) -=2:451 8 7 2: 8 2 _ 1 6	_ 7'7 8 2
W → lν + 1lp (excl.) (15 < M < 60 GeV) -3/'7.1 8 7./ 4 - 8 1 _ / 6	_ -.0':31
W → lν + 2lp (excl.) (15 < M < 60 GeV) 4 8 :37.7.2'/ 1 6 - _ /.2 6	_ 6 7,450
W → lν + 3lp (excl.) (15 < M < 60 GeV) /<- 6 4 6 7 8 - _ :.- 6	_ 6 1 8 :
W → lν + 4lp (excl.) (15 < M < 60 GeV) /.2)4 2</': 4;0 _ 2<- 6	_ 6'6 7.1
W → lν + 5lp (incl.) (15 < M < 60 GeV) 8 0.0 8=6 : _ /.0 6	_ 6 1 8=6
W	,
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4 ± 169 - ;3: 6 !8: 6 2 /<9 7.7.1'/=!.: 6 4 ± /<9 7./<-45!8: 6 : 49 6.6 4 -!.: 6'6 ± 169 2-4.45!8: 6 2
4 /69 : ;=/'7=!8:
6





4 ± 169?;4.4 6 !8: 6 1 /<9 1.1 6 4.!.: 6 4 ± 49 6 2<7.7!8: 6 1 /<9@;3-31A;B!.: 6 4 ± 169 7<:3032>!8: 6 1
≥ 3 769 :':45/!8: 6 4 ± 7<9 7./)457!8: 6 1 /69 4;=/<:!8: 6 4 ± -C9 0,4 6 :!.: 6 1 /69 1)450'1=!8: 6 4 ± /<9 -30A;45!8: 6 1









4 ± 4>9?;.: 6 ;!8: 6 1 /<9 :.-30)4.!.: 6 4 ± 269 /32C;=0!8: 6 2 /<9 /,4 6 :!.: 6 4 ± 4>9 7)45/.1!8: 6 1
- 769 0'0 ;.-!8:
6
4 ± 069?;3/././!8: 6 1 /<9 457 ;37=!.: 6 4 ± 49 7./)4 6 !8: 6 1 /<9 2'1.1.2!.: 6 4 ± ;C9 6 :>;=/!8: 6 1










































































































































































































































































































































































































































































































































































 (15-60, 130-250)-µ+µ →Z
νµ →W
excl. jetmult (pT>20GeV)































 (15-60, 130-250)-µ+µ →Z
νµ →W
excl. jetmult (pT>28GeV)



























































Leading Jet pT [GeV]
























 (15-60, 130-250)-µ+µ →Z
νµ →W
Leading Jet pT [GeV]










































Trailing Jet pT [GeV]


























 (15-60, 130-250)-µ+µ →Z
νµ →W
Trailing Jet pT [GeV]









































3rd Jet pT [GeV]



























 (15-60, 130-250)-µ+µ →Z
νµ →W
3rd Jet pT [GeV]
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N = L · σ Q X%K U Z
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Z/γ∗ → µ+µ− =3,$G53D3*o.7/0$-1
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65− 115 GeV K`ld;-?@*+D3?0;>.7/@13\.7C3/@2
S








































/@1 .C3/02 &e;-22 ,7;>13\'( $-^
252+5−12 pb











Z → µ+µ− n
/@.C&B;-2i2 65−115 GeV ;-135,i(+2].7,/@*.(+5.7$&<DH$'132
n
/x.7C |η| < 1.7 nb;-2v;-?02i$)(2i./0&e;>.7(5;-135^T$'D3135.7$ 8:( 0





































(+1Y.+K bDH. 53D3(.$E/0&)=c(,i^T(+*o.7/@$'132m/@16.7C3(&)(;-2iD3,(&e(1Y.A	(-K \3K<2i&e(+;-,/@13\E(>c(+*o.72 *;>D32(5
8YF­.7C3(A?0/@&e/x.7(5R53(.(+*o.7$',e,(+2i$'?0D%.7/0$-1 $-,).C3(k?@/0&)/@.(+5 ;-**+(=H.J;-1H*+(	[5H/02i.,/@83DH.7/@$'132 $-^4.7C3(
,i(+*+$-132i.,D3*o.7(+5
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number of reconstructed events in bin i
number of generated events in bin i
L
1 .7C3( *;-2i($-^<2&e;-?0?83/@1 .$ 83/@1 &)/0\',;>.7/@$'1329.C3/02A&e(o.7C3$G5 ,(+2i(+&<8H?0(+2A.7C3( 2i.7;-135I;-,i5
&B;>.,/­D31H^T$'?@53/01H\ =3,i$%*(+53DH,(n
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trailing jet pT [GeV]
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third leading jet pT [GeV]















third leading jet pT [GeV] [GeV]
matched particle jet pT<15GeV
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third leading jet pT [GeV]











third leading jet pT [GeV] [GeV]
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bin by bin corrected Data
generated jet pT
leading jet Pt [GeV]
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bin by bin corrected Data
generated jet pT
leading jet Pt [GeV]
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bin by bin corrected Data
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bin by bin corrected Data
generated jet pT
3rd jet Pt [GeV]
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Data (bbb corrected) (Alpgen)
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1 Data (bbb corrected) (Alpgen)
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generated jet pT
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1 Data (bbb corrected) (Alpgen)
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3rd leading jet Pt[GeV]
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= 2.23e− 02 G69 G =A<C9@; >69 QT; 1.76e− 02 ;C9 Q
G 3.94e− 03 @69 @ ; B696= >69 QE< 2.92e− 03 ;C9 B
B 4.81e− 04 =AQ<9@; GA><9 Q >69 QA; 3.45e− 04 @69U;
< 4.58e− 05 ;Z>D><9 > ;-> ;C9 G >69 QDV 3.19e− 05 =?>69 B
pT (jet) > 28 GeV
> 8.97e− 01 >69 < ><96< >69 BE@ 9.03e− 01 >69 G
; 8.87e− 02 ;>9 Q <C96= >69 <AV 7.27e− 02 @69 >
= 1.29e− 02 < 9 > @<9 Q >69 QAB 9.76e− 03 ;C9 Q
G 1.40e− 03 ;<C96= ;A;96< >69 QD@ 9.97e− 04 < 9?;
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pT (jet)
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jet multiplicity (excl., jet Pt>20GeV)




















jet multiplicity (excl., jet Pt>20GeV)













jet multiplicity (excl., jet Pt>20GeV)























jet multiplicity (excl., jet Pt>20GeV)





































pT (jet)> 20GeV ﬁ pT (jet) ﬁ 
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leading jet Pt[GeV]














































































3rd leading jet Pt[GeV]




















3rd leading jet Pt[GeV]
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=?G69?; 7.25e− 03 ;9 @ Q69?; ;9 >D= 7.11e− 03 ;9 >
GAG69 < 3.78e− 03 =C96= ;C9 G ;9 >A> 3.78e− 03 ><9 V
BDQ69 B 1.85e− 03 G<9S; < 9 G ;9 >A> 1.85e− 03 ><9 B
QD=<9 Q 8.03e− 04 B69 > Q69?; ;9 >A> 8.03e− 04 ><96=
@D=<9 V 3.23e− 04 Q<9 > B9 V ;9 >A> 3.23e− 04 ><96=
;Z>AQ69 = 1.28e− 04 @<9 @ B9 = ;9 >A> 1.28e− 04 ><9 B
;ZG?B9?; 8.56e− 05 ;Z><9 V ;Z>69 Q ;9 >A> 8.56e− 05 ><9 B
;B;FG69 > 7.35e− 06 = ;9 @ =A< 9 > ><9 VAV 7.42e− 06 ><9 @
=?GAG69?; 2.62e− 06 GD<C9 B ;Z@69 B ;9 >R; 2.60e− 06 ><96<
A!L28ﬁﬃ9? &'!5I?C*4ﬃAF,-!.
=?G69 Q 2.05e− 03 B69 > =A< 9 V ><9 V ; 2.12e− 03 ;96<
GAG69 = 6.10e− 04 Q<9 G ;-=<9 > ><9 VA@ 6.22e− 04 ;9 >
BDQ69 > 2.82e− 04 V<9 Q ;Z>69 Q ><9 VA@ 2.88e− 04 ;96=
QR;>9 @ 9.75e− 05 ; B69S; Q69 < ><9 VAV 9.85e− 05 ><9 >
VAQ69?; 6.57e− 06 ;ZV<9 Q ; B9U; ><9 VAV 6.63e− 06 ><9 B

< *4% ? &4!L@?C*'ﬃ(A,-!8
=?G69 Q 4.42e− 04 ;Z><9 > ;Z@69 Q ><9 VD= 4.81e− 04 Q<9 @
G?B9 B 1.08e− 04 ;ZQ<96= V69?; ><9 V ; 1.12e− 04 G<9 >
<?>69 G 1.13e− 05 BAB69@; =?G69 B ><9 V ; 1.16e− 05 ><9 V













 7w 7{`aY¨ y©aﬀﬂﬁﬁ 



























y ¤Nvaa`ªNy© |η| < 1.7 ﬁ  P7y`¨  7e+d7x+y  47y ﬁ
  - I7ﬁ#)	ﬀﬃ*ﬂ?Vﬂ$ 2!
Z













>C2.&9 [%] [%] [%]
pT (jet) > 20 GeV
> 8.50e− 01 >69 < ;96< ;9 >A> 8.46e− 01 ><9S;
; 1.24e− 01 ;>9 G V<9 > ;9 >A> 1.23e− 01 ><9 @
= 2.23e− 02 G69 G =A<C9@; ;9 >A> 2.22e− 02 ><9@;
G 3.94e− 03 @69 @ ; B696= ;9 >R; 3.89e− 03 ><96<
B 4.81e− 04 =?Q69?; GA><9 Q ;9 >D= 4.70e− 04 G<96=
< 4.58e− 05 ;Z>D><9 > ;-> ;C9 G ;9 >AG 4.43e− 05 <C9 >
pT (jet) > 28 GeV
> 8.97e− 01 >69 < ><96< ;9 >A> 8.97e− 01 ><96<
; 8.87e− 02 ;>9 Q <C96= ><9 VAV 8.97e− 02 ><9@;
= 1.29e− 02 < 9 > @<9 Q ;9 >A> 1.29e− 02 ><9 @
G 1.40e− 03 ;-< 9 = ;A;96< ;9 >A> 1.40e− 03 ><9 G
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Data at hadron level
stat. uncertainty
full data uncertainty
Alpgen at hadron level
Pythia at hadron level
) + 1jet + X-µ+µ →+jet(*γZ/








leading jet Pt [GeV]




















































































Data at hadron level
stat. uncertainty
full data uncertainty
Alpgen at hadron level
Pythia at hadron level
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trailing jet Pt [GeV]
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Data at hadron level
stat. uncertainty
full data uncertainty
Alpgen at hadron level
Pythia at hadron level
) + 3jets + X-µ+µ →+jet(*γZ/








third leading jet Pt [GeV]
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